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The olive tree originated in Asia Minor around 6000 years ago11
and then spread toall theMediterraneanbasin.Oliveoil is extracted12
from the pulp of its fruits [1–3]. Many studies show that the nutri-13
tionalpatternof the so-calledMediterraneanDiet is associatedwith14
a lower incidence of age-related diseases related to inﬂammation15
and oxidative stress, such as cardiovascular disease, Parkinson’s16
disease, Alzheimer’s disease and cancer [4–7]. It is now clear that17
olive oil, as a main source of fat, must play a key role in explaining18
the health beneﬁts of the Mediterranean Diet.19
So what is in olive oil? It is a complex mixture of over 20020
compounds. The composition depends on many factors which21
include geographical origin, weather and irrigation, ripening and22
processing after harvesting. Thus all olive oils are not all the same.23
The main constituents of olive oil are triglycerides, the so-called24
the saponifable fraction (98–99%). The three main fatty acids in25
the triglyceride fraction are a monounsaturated fatty acid (oleic26
acid), a saturated fatty acid (palmitic acid) and a polyunsaturated27
fatty acid (linoleic acid) [1–3]. The remaining unsaponifable frac-28
tion (1–2%) contains about 230 components. These include: (i)29
lipophilic phenols (tocopherols) whose levels fall as olives mature;30
(ii) sterols the main sterol being beta-sitosterol; (iii) colour pig-31
ments, mainly chlorophylls and carotenoids (the most important is32
beta-carotene); (iv) alcohols; (v)waxes, aldehydes, esters, ketones;33
and (vi) phenolic compounds (hydrophilic phenols). The phenolic34
fraction of olive oil are polyphenols of which there are 7 differ-35
ent subfamilies: anthocyanins, ﬂavonoids, ﬂavones, phenolic acids,36
phenolic alcohols, acids and secoiridoids. Their amount is strongly37
inﬂuenced by the variety and the geographical origin of the olives.38
Greek Koroneiki olives have a very high level of polyphenols, while39
the polyphenol content of the Spanish Arbequina variety is low40
and the polyphenol content of SicilianNocellara ismedium-high. In41
addition oil produced fromgreen olives containsmore polyphenols42
than that obtained from more mature fruit. Furthermore heating,43
method of extraction, or long processing times and inappropriate44
storage and packaging can result in polyphenol loss.45
This variation in composition has led to an EU directive 2568/9146
classifying olive oil (OO) according to quality and purity criteria:47
(i) virgin olive oil (extra virgin olive oil -EVOO-, virgin olive oil 48
-VOO- and lampante olive oil -LOO-), (ii) reﬁned olive oil -ROO- 49
and (iii) olive oil -OO- (4,5). EVOO (free acidity, expressed as oleic 50
acid, not more than 0.8%) is obtained by mechanical processing, 51
or “cold pressing”, that preserves polyphenols. VOO (free acid- 52
ity, expressed as oleic acid, not more than 0.2%) is also obtained 53
by processes that include washing olives with water, milling, 54
cold pressing and centrifugation. VOO maintains relatively high 55
amounts of unsaponiﬁable compounds and a large amount of phe- 56
nolic fractions or tocopherols, but during reﬁning, the majority of 57
polyphenols are subsequently lost [5]. LOO is the virgin olive oil 58
which has a free acidity, expressed as oleic acid, more than 2%. 59
However it is not suitable as food because of its high acidity, poor 60
ﬂavour and unpleasant smell unless it is reﬁned. It is a poor quality 61
oil. ROO (free acidity, expressed as oleic acid, not more than 0.3%) is 62
obtained from virgin olive oils by reﬁning methods such as ﬁltering 63
with charcoal or other chemical or physical ﬁlters. This leads to a 64
reduction in polyphenols [5]. OO is a mix of reﬁned and virgin oil 65
(other than lampante olive oil; free acidity, expressed as oleic acid, 66
not more than 0.1%). The term indicates an OO obtained by blend- 67
ing reﬁned olive oil and virgin olive oil other than lampante olive 68
oil. 69
But, what olive oil is recommended for healthy ageing? As dis- 70
cussed below, the positive effects mostly depend on polyphenols, 71
and EVOO should represent the best choice for healthy ageing. 72
Many studies now support this idea. 73
Oleic acid represents the topmost monounsaturated fatty acid 74
(MUFA) provided in the diet (∼90% of all MUFA) and is the main 75
monounsaturated fatty acid of olive oil. In South-Europe it ismostly 76
provided by olive oil, whereas in the other Western countries it is 77
providedbymeatandmeatproducts, added fats, anddairyproducts 78
[8]. Oleic acid is claimed to increase the resistance of low-density 79
lipoprotein (LDL) tooxidationand, consequently, reduces the riskof 80
atherosclerosis. It has also been suggested thatMUFAoffers protec- 81
tion from age-related cognitive decline and might be responsible 82
for the hypotensive effects of OO [4,6–8]. However the source of 83
MUFA seems to be important as shown by a recent meta-analysis. 84
It found an overall risk reduction of all-cause mortality (11%), car- 85
diovascular mortality (12%), cardiovascular events (9%), and stroke 86
(17%) when comparing the top versus bottom third of MUFA, olive 87
oil, oleic acid, and MUFA: saturated fatty acid ratio. MUFA of mixed 88
animal and vegetable sources per se did not yield any signiﬁcant 89
effects on these outcomeparameters.However, only olive oil seems 90
to be associated with reduced risk. When focusing on virgin olive 91
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oil consumption, the inverse correlation between olive oil and CVD92
risk found in the meta-analysis is consistent with the fact that olive93
oil is not just a source of MUFA but also of other biologically active94
components [8].95
OO also contains phenolic compounds (hydroxytyrosol, oleu-96
ropein) which have antioxidant, anti-inﬂammatory and anti-97
microbial properties. [4,9]. These are thought to reduce atheroscle-98
rotic plaque formation and to be neuroprotective [10–12]. There99
is a European Food Safety Authority (EFSA) approved health claim100
on olive oil polyphenols (Commission Regulation (EU) 432/2012):101
‘Olive oil polyphenols contribute to the protection of blood lipids102
from oxidative stress. The claim may be used only for olive oil,103
containing at least 5mg of hydroxytyrosol and its derivatives (e.g.104
oleuropein complex and tyrosol) per 20g of olive oil. In order to105
bear the claim information shall be given to the consumer that the106
beneﬁcial effect is obtained with a daily intake of 20g of olive oil.’107
Identiﬁcation of the best olive oil for healthy aging remains a108
complex issue dependent not only on the polyphenol content but109
also on the amount consumed. Extra virgin oil with the highest110
polyphenol content seems to offer the most beneﬁts.111
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